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Abstrat
The simple quantum gravity model, based on a new onjeture
within the anonially quantized 3 + 1 general relativity, is presented.
The onjeture states that matter elds are funtionals of an embed-
ding volume form only, and redues the quantum geometrodynamis.
By dimensional redution the resulting theory is presented in the form
of the Dira equation, and appliation of the Fok quantization with
the diagonalization proedure yields onstrution of the appropriate
quantum eld theory. The 1D wave funtion is derived, the orre-
sponding 3-dimensional manifolds are disussed, and physial sales
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1 Introdution
Quantum gravity is one of the fundamental problems of modern theoretial
physis. In spite of the signiant eorts and various approahes, we are still
very far of understanding the role of quantized gravitational elds in physial
phenomena at high energies (for dierent approahes to quantum gravity see
e.g. Ref. [1℄). In this paper we propose a simple model of quantum gravity
whih an be useful for larifying its some important aspets.
The elebrated eld-theoreti formalism yields plausible phenomenology
for numerous experimental data of all areas of physis. In this paper this
point of view is used for onstrution of a simple quantum gravity model. The
3+1 splitting of a general relativisti metri tensor and the anonial quanti-
zation of the appropriate ation funtional are used in the well-grounded way.
In straightforward and strit analogy with the generi osmologial model [2℄,
the new onjeture within the WheelerDeWitt quantum geometrodynamis
is proposed. The model is based on the ansatz omposed by the steps
1. global onedimensionality onjeture, i.e. one-dimensional matter elds,
2. redued quantum geometrodynamis, yielding one-dimensional theory,
3. dimensional redution, resulting in the Dira equation formulation,
and expressing the supposition that the quantum geometrodynamis in itself
is a one-dimensional eld theory. The dimensional redution leads to the
appropriate Dira equation and the Eulidean Cliord algebra. Its the Fok
quantization with the diagonalization proedure, onsisting of the Bogoliubov
transformation and the Heisenberg equations of motion, yields orretly de-
ned quantum eld theory. The resulting model desribes quantum gravity
in terms of a quantum eld theory formulated in the Fok stati operator
reper assoiated with initial data. The 1D wave funtion is derived, the
orresponding 3-dimensional manifolds are disussed, and quantum orrela-
tions are assoiated with physial sales. Mathematially, we employ the
one-dimensional funtional integrals, so that the proposing quantum gravity
model is methodologially orresponding to the trend initiated by Hartle and
Hawking in the paper [3℄.
An organization of the paper is as follows. In the preliminary setion 2
historially rst quantized 3+1 general relativity is presented. Setion 3 is
devoted to the ansatz presentation. Next, the setions 4 and 5 disuss eld
quantization and some impliations of general formulation, respetively. Fi-
nally, in the setion 6 the entire paper's results are summarized in ondensed
way.
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2 Quantum 3+1 General Relativity
In general relativity (See e.g. [4℄) a pseudo-Riemannian manifold (M, g) with
a metri tensor gµν , the Christoel symbols Γ
ρ
µν , the Riemann urvature R
λ
µαν ,
the Einstein urvature Gµν = Rµν − 12gµν (4)R, where Rµν = Rλµλν , (4)R = Rκκ,
satisfying the Einstein eld equations
1
Gµν + Λgµν = 3Tµν , (1)
where Λ is osmologial onstant and Tµν is stress-energy tensor, models a
spaetime
2
. For a ompat M with a boundary (∂M, h) and urvature Kij,
the usual variational priniple is orreted [5℄ and (1) arise by the ation
S[g] =
∫
M
d4x
√−g
{
−1
6
R +
Λ
3
}
+ Sψ[g]− 1
3
∫
∂M
d3x
√
hK, (2)
where K = hijKij, Sψ[g] is Matter elds ation, Tµν = − 2√−g
δSψ [g]
δgµν
. For
Λ = 0, a global timelike Killing eld on M K exists, the foliation t = const
is spaelike, ∂M is the Nash embedding [6℄, and 3 + 1 splitting [7℄ holds
gµν =
[ −N2 +NiN i Nj
Ni hij
]
, hikh
kj = δji , N
j = hijNi (3)
For Λ > 0, K does not exist, spaelike ∂M only foliates an exterior to the
horizons on geodesi lines, (3) is a gauge. In both ases (2) takes the form
S[g] =
∫
dt
∫
∂M
d3x
{
πN˙ + πiN˙i + πψψ˙ + π
ijh˙ij −NH −NiH i
}
, (4)
where dot means t-dierentiation, H and H i are dened as
H =
√
h
{
K2 −KijKij + (3)R − 2Λ− 6̺
}
, H i = −2πij;j , (5)
with
(3)R = hijRij , ̺ = n
µnνTµν , n
µ = [1/N,−N i/N ], and partiularly
πij = −
√
h
(
Kij − hijK) . (6)
The urvature Kij satises the GaussCodazzi equations [8℄
2NKij = Ni|j +Nj|i − h˙ij. (7)
1
We use the units c = ~ = 8piG/3 = 1 in this text.
2
In (1) the oeient of Tµν usually equals 8piG/c
4
that is exatly 3 in the our units.
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where stroke means intrinsi ovariant dierentiation. Time-preservation [9℄
of the primary onstraints [10℄ leads to the seondary ones  (salar) Hamil-
tonian onstraint yielding dynamis, and (vetor) dieomorphism one merely
reeting spatial dieoinvariane
π ≈ 0 , πi ≈ 0 −→ H ≈ 0 , H i ≈ 0. (8)
DeWitt [10℄ showed that H i generate the dieomorphisms x˜i = xi + ξi
i
[
hij ,
∫
∂M
Haξ
ad3x
]
= −hij,kξk − hkjξk,i − hikξk,j , (9)
i
[
πij ,
∫
∂M
Haξ
ad3x
]
= − (πijξk),k + πkjξi,k + πikξj,k , (10)
and onsequently the rst-lass onstraints algebra an be derived
i [Hi(x), Hj(y)] =
∫
∂M
Hac
a
ijd
3z, (11)
i [H(x), Hi(y)] = Hδ
(3)
,i (x, y), (12)
i
[∫
∂M
Hξ1d
3x,
∫
∂M
Hξ2d
3x
]
=
∫
∂M
Ha (ξ1,aξ2 − ξ1ξ2,a) d3x. (13)
Here Hi = hijH
j
, and caij = δ
a
i δ
b
jδ
(3)
,b (x, z)δ
(3)(y, z) − (x → y) are struture
onstants of dieomorphism group. The salar onstraint redued by (6)
with using of the anonial primary quantization [9, 11℄
i [πij(x), hkl(y)] =
1
2
(
δikδ
j
l + δ
i
lδ
j
k
)
δ(3)(x, y), (14)
i [πi(x), Nj(y)] = δ
i
jδ
(3)(x, y) , i [π(x), N(y)] = δ(3)(x, y), (15)
yields the WheelerDeWitt equation [12, 10℄{
Gijkl
δ2
δhijδhkl
+ h1/2
(
(3)R− 2Λ− 6̺)}Ψ[hij , φ] = 0, (16)
where Gijkl is the Wheeler metri on superspae S(∂M) [12, 13℄
Gijkl =
1
2
√
h
(hikhjl + hilhjk − hijhkl) , (17)
and rst lass onstraints are onditions on Ψ[hij , φ]
πΨ[hij , φ] = 0 , π
iΨ[hij , φ] = 0 , H
iΨ[hij , φ] = 0. (18)
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In fat quantum general relativity, given by the WheelerDeWitt equa-
tion, historially is one of the rst attempts of quantum gravity theory on-
strution. Atually, however, quantum geometrodynamis has beame the
motivation for development of the quantum gravity idea and building novel
formulations. We are going to build the our model basing on the Wheeler
DeWitt theory (16). Stritly speaking, however, the proposing toy model
will possess a redutionist harater.
3 The Ansatz
For onstrution of a simple quantum gravity model let us apply the following
three step ansatz.
Global onedimensionality onjeture. Suppose that Matter elds
are one-variable funtionals φ = φ[h] where h is a volume form of ∂M
h ≡ det hij = 1
3
ǫijkǫlmnhilhjmhkn, (19)
and ǫ is the Levi-Civita symbol. Also we assume, as an element of the model,
that gravitational eld is desribed only variable h. In result a wave funtion
Ψ[hij , φ] beomes
Ψ[hij , φ]→ Ψ[h], (20)
so that, the proposed quantum gravity model is{
−Gijkl δ
2
δhijδhkl
− h1/2 ((3)R− 2Λ− 6̺[h])}Ψ[h] = 0. (21)
In analogy to the generi osmology [2℄, (20) desribes isotropi spaetimes
3
.
Redued quantum geometrodynamis. Using 3 + 1 splitting (3)
within the Jaobi formula [4℄
δg = ggµνδgµν , (22)
establishes the Jaobian matrix for for the redution of variables hij to h
N2δh = N2hhijδhij −→ J (hij , h) = δ(h)
δ(hij)
=
δh
δhij
≡ hhij . (23)
Beause of the approximation (20) the variational derivative δ/δhij ats on
funtional depending only on h. It allows us to express the derivative with
3
Assumption (20) means that we onsider a strata of full superspae, i.e. the DeWitt
minisuperspae model where the wave funtion depends only one variable h.
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respet hij through the derivative with respet h. Therefore
δΨ[h]
δhij
= hhij
δΨ[h]
δh
. (24)
Consequently, appliation of (24) within the dierential operator in (21) gives
Gijkl
δ2
δhijδhkl
= Gijklh
ijhklh2
δ2
δh2
. (25)
So that the redution is given by the double ontration
Gijklh
ijhkl =
1
2
√
h
(hikhjl + hilhjk − hijhkl) hijhkl = −3
2
h−1/2, (26)
where we have used the relations for 3-dimensional embedding habhbc = h
a
c ,
haa = Trhab = 3. Jointing (25) and (26) one obtains nally the relation
4
Gijkl
δ2
δhijδhkl
= −3
2
h3/2
δ2
δh2
, (27)
whih leads to the redued theory{
3
2
h3/2
δ2
δh2
+ h1/2
(
(3)R− 2Λ− 6̺[h])}Ψ[h] = 0. (28)
Dimensional redution. The model (28) an be rewritten as(
δ2
δh2
−m2
)
Ψ = 0, (29)
where m2 is a squared (variable) mass of Ψ
m2 =
2
3h
(
(3)R− 2Λ− 6̺) = 2
3h
(KijK
ij −K2), (30)
and salar onstraint was used. Eq. (29) arises by stationarity of the ation
5
S[Ψ] =
∫
δhL
(
Ψ,
δΨ
δh
)
, L =
1
2
(
Π2Ψ +m
2Ψ2
)
, ΠΨ =
δΨ
δh
. (31)
4
Beause the relation (23) arises due to 3+1 approximation, so (26) is an approximation
within the ansatz.
5
Here S[Ψ] is a eld-theoreti ation funtional in Ψ so that any dependene on h of
the mass m does not play a role for equations of motion δS/δΨ = 0.
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By using ΠΨ one rewrites the equation (29) as
δΠΨ
δh
−m2Ψ = 0, (32)
whih together with ΠΨ in (31) yields the appropriate Dira equation(
iγ
δ
δh
−M
)
Φ = 0 , Φ =
[
ΠΨ
Ψ
]
, M =
[ −1 0
0 m2
]
. (33)
The γ matries algebra onsists only one element - the Pauli matrix σy
γ =
[
0 −i
i 0
]
, γ2 = I , {γ, γ} = 2δE , δE =
[
1 0
0 1
]
. (34)
The matrix algebra (34) forms the Eulidean Cliord algebra [14℄ Cℓ1,1(R)
whih has a 2D omplex representation. Restriting to Pin1,1(R) yield a
omplex representation of 2D Pin group (2D spin representation); restriting
to Spin1,1(R) splits it onto a sum of two half spin 1D representations (1D
Weyl representation). The algebra deomposes into a diret sum of entral
simple algebras isomorphi to matrix algebra over R
Cℓ1,1(R) = Cℓ+1,1(R)⊕ Cℓ−1,1(R) , Cℓ1,1(R) ∼= R(2) , Cℓ±1,1(R) ∼= R, (35)
and moreover has a deomposition into a tensor produt
Cℓ1,1(R) = Cℓ2,0(R)⊗ Cℓ0,0(R) , Cℓ0,0(R) ∼= R. (36)
4 Quantization
The Dira equation (33) an be anonially quantized (See e.g. [15℄)
i [ΠΨ[h
′],Ψ[h]] = δ(h′ − h) , i [ΠΨ[h′],ΠΨ[h]] = 0 , i [Ψ[h′],Ψ[h]] = 0. (37)
Using of the Fok spae allows to derive the solution in the form
Φ = QB , Q =
1√
2
[ √
1/|m| √1/|m|
−i√|m| i√|m|
]
, (38)
where B = B[h] is a dynamial reper
B =
{[
G[h]
G
†[h]
]
:
[
G[h′],G†[h]
]
= δ (h′ − h) , [G[h′],G[h]] = 0
}
, (39)
7
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and yields non Heisenberg-like dynamis of (39)
δB
δh
= XB , X =
 −im 12m δmδh1
2m
δm
δh
im
 . (40)
Supposing that there is an other reper F determined by the Bogoliubov trans-
formation and the Heisenberg equations of motion
F =
[
u v
v∗ u∗
]
B, |u|2 − |v|2 = 1, (41)
δF
δh
=
[ −iΩ 0
0 iΩ
]
F, (42)
where u, v, Ω are funtionals of h, one obtains
δb
δh
= Xb , b =
[
u
v
]
, (43)
and Ω ≡ 0, so that F is the Fok stati reper with respet to initial data (I)
F =
{[
GI
G
†
I
]
:
[
GI ,G
†
I
]
= 1, [GI ,GI ] = 0
}
, (44)
and vauum state |VAC〉 is orretly dened
GI |VAC〉 = 0 , 0 = 〈VAC|G†I . (45)
Integrability of Eqs. (43) is ruial. The transformation (41) suggests em-
ploying the superuid parametrization whih yield
6
u =
1 + λ
2
√
λ
exp
{
imI
∫ h
hI
δh′
λ′
}
, v =
1− λ
2
√
λ
exp
{
−imI
∫ h
hI
δh′
λ′
}
, (46)
where λ ≡ λ[h], λ′ = λ[h′] is a length sale i.e. inverted mass sale µ =
m/mI = 1/λ. Consequently the integrability problem is solved by
Φ = QGF, (47)
6
In (46) the funtional measure δh for the ase of a xed spae onguration transits
into the RiemannLebesgue measure dh. However, h in general is a smooth funtion of
spae parameters, δh is a total variation and has a sense of the Stieltjes measure.
8
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where G is the monodromy matrix
G =

λ+ 1
2
√
λ
exp
{
−imI
∫ h
hI
δh′
λ′
}
λ− 1
2
√
λ
exp
{
imI
∫ h
hI
δh′
λ′
}
λ− 1
2
√
λ
exp
{
−imI
∫ h
hI
δh′
λ′
}
λ+ 1
2
√
λ
exp
{
imI
∫ h
hI
δh′
λ′
}
 . (48)
One sees now that the presented model expresses quantum gravity as
a quantum eld theory, where the quantum eld assoiated with a spae
onguration is given by the relation (47). In this manner one an write out
some straightforward onlusions following form the simple model.
5 Some impliations of general formulation
The proposed eld-theoreti model was solved. However, still we do not know
what it the role of the 1D wave funtion given by the equation (21). The
same problem is to dene any geometri quantities related to this model.
The quantum eld theory (47) has also unlear signiane. Let us present
now some onlusions arising from the previous setion's model, whih will
larify these questions in some detail.
Global 1D wave funtion. The Dira equation (33) an be rewritten
in the form of Shrödinger-like evolution equation
δΦ
δh
= HΦ , H = −
 0 m2Iλ2
1 0
 , (49)
yielding unitary evolution operator U = U(h, hI) = exp
∫ h
hI
Hδh given by
U =
 cosh f [h, hI ]
(
−m2I
∫ h
hI
δh′
λ′2
)
sinh f [h, hI ]
f [h, hI ]
(hI − h)sinh f [h, hI ]
f [h, hI ]
cosh f [h, hI ]
 , (50)
where f [h, hI ] = |mI |
√
(h− hI)
∫ h
hI
δh′
λ′2
, so that Eq. (49) is solved by
Φ[h] = U(h, hI)Φ[hI ]. (51)
Straightforward elementary algebrai manipulations allow to determine the
global one-dimensional wave funtion as
Ψ = ΨI cosh f [h, hI ]−ΠIΨ(h− hI)sgn(h− hI)
sinh f [h, hI ]
f [h, hI ]
, (52)
9
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and similarly the anonial onjugate momentum is
ΠΨ = Π
I
Ψ cosh f [h, hI ]−ΨIm2Isgn(h− hI)
(∫ h
hI
δh′
λ′2
)
sinh f [h, hI ]
f [h, hI ]
, (53)
where ΨI = Ψ[hI ] and Π
I
Ψ = ΠΨ[hI ] =
δΨ
δh
∣∣∣∣
h=hI
are initial data. In this
manner the probability density in the lassial redued model is
Ω[h] = (ΨI)2 cosh2 f [h, hI ] + (Π
I
Ψ)
2(h− hI)2
[
sinh f [h, hI ]
f [h, hI ]
]2
−
− 2ΨIΠIΨ(h− hI)sgn(h− hI)
sinh 2f [h, hI ]
2f [h, hI ]
, (54)
and ΨI and ΠIΨ are determined by the normalization ondition∫ ∞
hI
Ω[h′]δh′ = 1 −→ C(ΠIΨ)2 − 2BΨIΠIΨ + A(ΨI)2 − 1 = 0, (55)
where the onstants A, B, C are given by the integrals
A =
∫ ∞
hI
cosh2 f [h′, hI ]δh
′, (56)
B =
∫ ∞
hI
(h′ − hI)sgn(h′ − hI)sinh 2f [h
′, hI ]
2f [h′, hI ]
δh′, (57)
C =
∫ ∞
hI
(h′ − hI)2
[
sinh f [h′, hI ]
f [h′, hI ]
]2
δh′, (58)
The equation (55) an be solved straightforwardly. In result one obtains
ΠIΨ =
B
C
ΨI ±
√√√√[(B
C
)2
− A
C
]
(ΨI)2 +
1
C
. (59)
Using ΠIΨ =
δΨI
δhI
in (59) yields dierential equation for ΨI , with the solution
ΨI = f
(−1)
±
(
±hI
C
+ C1
)
, (60)
where C1 is integration onstant, and f±(hI) are the funtions
f±(hI) =
B
AC
{
artanh
BhI√
(B2 − AC) h2I + C
± ln
√
Ah2I − 1−
−
√
B2 −AC
B
ln
[(
B2 −AC) hI +√B2 − AC√(B2 − AC)h2I + C]
}
. (61)
10
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The 3-dimensional manifolds. The model (29) an be rewritten as(
δ2
δh2
− 2
3h
(3)R
)
Ψ[h] = −4
h
(
̺[h] +
Λ
3
)
Ψ[h]. (62)
and onsidered as the equation for the 3-dimensional salar urvature
(3)R
(3)R = −6
(
̺[h] +
Λ
3
)
+ ϕ(Ψ)h , ϕ(Ψ) =
3
2
1
Ψ
δ2Ψ
δh2
. (63)
In the vauum ase, i.e. for the onditions (̺[h] ≡ 0 ∩ Λ ≡ 0) or ̺[h] = −Λ
3
,
one obtains from (63) that
(3)R = ϕnh, (64)
where ϕn in an eigenvalue determined by the equation
δ2Ψ
δh2
− 2
3
ϕnΨ = 0. (65)
Supposing analytial form of Ψ one establishes ϕn
Ψ =
∞∑
n=0
an(h−hI)n −→ ϕn = 3
2
(
δn
δhn
(
m2I
λ2[h]
Ψ[h]
)/
δnΨ[h]
δhn
)∣∣∣∣
h=hI
. (66)
Let us assume that there are generalized funtional Fourier transforms
Ψ˜[s] =
∫
δhe−2piishΨ[h] ,
1˜
λ2
[s] =
∫
δhe−2piish
1
λ2[h]
, (67)
as well as the generalized Leibniz produt formula for funtional derivatives
δn
δhn
(
1
λ2[h]
Ψ[h]
)
=
n∑
r=0
(
n
r
)(
δr
δhr
1
λ2[h]
)(
δn−r
δhn−r
Ψ[h]
)
. (68)
Using (67), (68) and
∑n
r=0
(
n
r
)
xr = (1 + x)n, within (66) yields
ϕn =
3
2
m2I
∫∫
δs′δse2ipi(s
′+s)hI
(
1 +
s′
s
)n
1˜
λ2
[s′]Ψ˜[s], (69)
so that applying the inverted Fourier transforms
Ψ[h] =
∫
δse2piishΨ˜[s] ,
1
λ2[h]
=
∫
δse2piish
1˜
λ2
[s], (70)
11
L. A. Glinka / Global OneDimensionality onjeture within Quantum General Relativity
within the relation (69) one reeives nally
ϕn =
3
2
∫∫
δhδhG(h− hI) m
2
I
λ2[h]
Ψ[h] =
3
2
∫∫
δhδhG(h− hI)δ
2Ψ[h]
δh2
=
=
3
2
∫∫
δhδhG(h− hI)δΠΨ[h]
δh
= −3
2
∫∫
δhδh
δ
δh
G(h− hI)ΠΨ[h], (71)
where we have used equations of motion, partial integration method. In (71)
the kernel G(h− hI) and its derivative an be derived straightforwardly as
G(h− hI) =
∫∫
δs′δse−2ipi(s
′+s)(h−hI)
(
1 +
s′
s
)n
, (72)
δ
δh
G(h− hI) = −
∫∫
δs′δs
e−2ipi(s
′+s)(h−hI)
2iπ(s′ + s)
(
1 +
s′
s
)n
. (73)
Estimation of the funtional integrals (72) or (73), and using of (52) or (53),
leads to (71), whih is a ruial for the relation (64).
Quantum orrelations. With using of the matries (48) and (38), and
the relation (47) one derives the quantum eld
Ψ[h] =
λ[h]
2
√
2mI
(
exp
{
−imI
∫ h
hI
δh′
λ[h′]
}
GI + exp
{
imI
∫ h
hI
δh′
λ[h′]
}
G
†
I
)
. (74)
Taking into aount the n-eld one-point quantum states determined as
|h, n〉 ≡ Ψn |VAC〉 =
(
λ
2
√
2mI
exp
{
imI
∫ h
hI
δh′
λ′
})n
G
†n
I |VAC〉 , (75)
yields two-point orrelators Corn′n(h
′, h) ≡ 〈n′, h′|h, n〉 or expliitly
Corn′n(h
′, h) =
λ′n
′
λn(√
8mI
)n′+n exp{imI (n′ ∫ hI
h′
+n
∫ h
hI
)
δh′′
λ′′
}
×
× 〈VAC|Gn′I G†nI |VAC〉 , (76)
where λ′ ≡ λ[h′] and so on. Basially one obtains
Cor00(h, h) = Cor00(h
′, h) = Cor00(hI , hI) = 〈VAC|VAC〉 , (77)
Cor11(hI , hI) =
1
8mI
,
Corn′n(hI , hI)
[Cor11(hI , hI)]
(n′+n)/2
= 〈VAC|Gn′I G†nI |VAC〉 ,(78)
so by elementary algebrai manipulations one reeives
Cor11(h
′, h) =
√
Cor11(h′, h′)Cor11(h, h)
Cor11(hI , hI)
exp
{
imI
∫ h
h′
δh′′
λ′′
}
, (79)
Cornn(h
′, h)
Cor00(hI , hI)
=
[
Cor11(h
′, h)
Cor00(hI , hI)
]n
,
Cor11(h, h)
Cor00(hI , hI)
= λ2Cor11(hI , hI).(80)
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Straightforwardly from (80) one relate a size sale with quantum orrelations
λ =
√
Cor11(h, h)
Cor11(hI , hI)Cor00(hI , hI)
, (81)
that onsequently leads to the formulas
Corn′n(h, h)
Corn′n(hI , hI)
= λn
′+n exp
{
−imI(n′ − n)
∫ h
hI
δh′
λ′
}
, (82)
Cor11(h
′, h)
Cor00(hI , hI)Cor11(hI , hI)
= λ′λ exp
{
imI
∫ h
h′
δh′′
λ′′
}
, (83)
Cornn(h
′, h)
Cor00(hI , hI)
= λ′nλn[Cor11(hI , hI)]n exp
{
imIn
∫ h
h′
δh′′
λ′′
}
. (84)
A whole information on the system is ontained in λ, µ, and mI . Quantum
orrelations are determined by these quantities only. By measurement of
quantum orrelations one dedues λ, µ, mI .
The presented onlusions have a formal harater, however, they show a
general feature of the proposed simple model of quantum gravity. We have
solved the model by the 1D wave funtion (52). We have disussed the 3-
dimensional manifolds (64) orresponding to this model, and we have found
the relation between quantum orrelations and physial sales (81).
6 Summary
This paper disussed some onsequenes of the global onedimensionality
onjeture within the WheelerDeWitt theory. We have applied a eld theory
for formulation of the simple model of quantum gravity. The model was
onstruted by the following steps
1. We have started from general relativity of ompat manifold with bound-
aries; its ation was written in 3+ 1 splitting and the salar onstraint
was anonially quantized. Resulting theory was the WheelerDeWitt
model of quantum gravity;
2. Next stage we have proposed the ansatz based on the global one-
dimensionality onjeture;
3. With using of the ansatz the quantum geometrodynamis was redued
to one-dimensional global evolution, with the dimension being an em-
bedding volume form;
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4. Employing anonial formalism, we have used a eld-theoreti ation
orresponding to the model, and by dimensional redution the appro-
priate Dira equation was reeived;
5. Finally the Fok quantization was applied. Stati reper of reators and
annihilators was found by using of the diagonalization proedure em-
ploying the Bogoliubov transformation and the Heisenberg equations of
motion. Consequently, the proposed model is dening quantum grav-
ity as a quantum eld theory. The quantum eld was derived in a
straightforward way (47).
In result, we have obtained orretly dened integrability problem, whih
allowed to study its formal onsequenes. Partiularly, we have disussed
1. The integrability problem and global one-dimensional wave funtion. It
was shown that by integration of the model in the Shrödinger equation
form there is a possibility to obtain an exat solutions of the model.
2. 3-dimensional manifolds orresponding to the model. It was shown that
the model is dening a 3-dimensional manifolds
(3)R = φnh, where for
given wave funtion the parameter φn an be derived by the assumption
of the appropriate Fourier transforms and its inverted transforms.
3. Relation between quantum orrelations and physial sales. We have
onneted one-point quantum orrelations with size and mass sales.
The presented onlusions are partial, but they show possible physial and ge-
ometri impliations following from the simple quantum gravity model. From
a mathematial point of view we have applied a strategy of one-dimensional
integration, with the RiemannLebesgue measure for xed spae ongura-
tion or the Stieltjes measure in general ase. Both physial and mathematial
sides of the model were emphasized in this paper.
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